Clinical and epidemiological research 




OPEN ACCESS 



'Department of Rheumatology, 
Medical University of Vienna 
and Hietzing Hospital, Vienna, 
Austria 

department of Rheumatology, 
Leiden University Medical 
Center, Leiden, 
The Netherlands 
department of Rheumatology, 
University of Toronto-Mount 
Sinai Hospital, Toronto, 
Ontario, Canada 
department of Rheumatology, 
Karolinska Institute, 
Stockholm, Sweden 
Research Division, 
Hospital for Special Surgery, 
Weill Cornell Medical College, 
New York, USA 
6 Abbott Laboratories, 
Abbott Park, Illinois, USA 
department of Clinical 
Immunology and 
Rheumatology, Academic 
Medical Center, Amsterdam, 
The Netherlands 



Correspondence to 

Robert B M Landewe, 
Department of Clinical 
Immunology and 
Rheumatology, Academic 
Medical Center, University of 
Amsterdam, Meibergdreef 9, 
Amsterdam 1105 AZ, 
The Netherlands; 
landewe@rlandewe.nl 



Accepted 19 July 2012 
Published Online First 
22 August 2012 




Open Access 
Scan to access more 
free content 



EXTENDED REPORT 

Association of joint space narrowing with 
impairment of physical function and work ability in 
patients with early rheumatoid arthritis: protection 
beyond disease control by adalimumab plus 
methotrexate 

Josef S Smolen, 1 Desiree M van der Heijde, 2 Edward C Keystone, 3 

Ronald F van Vollenhoven, 4 Mary B Goldring, 5 BenoTt Guerette, 6 Mary A Cifaldi, 6 

Naijun Chen, 6 Shufang Liu, 6 Robert B M Landewe 7 



ABSTRACT 

Objectives Tumour necrosis factor inhibition plus 
methotrexate is believed to inhibit radiographic 
progression independent of inflammation. This analysis 
assessed whether these protective effects are exerted 
on bone (joint erosion; JE) and/or cartilage (joint space 
narrowing; JSN), and what the independent effects of 
JE/JSN progression are on longer-term patient-reported 
outcomes. 

Methods PREMIER was a 2-year, randomised, 
controlled trial of adalimumab plus methotrexate (ADA 
+ MTX) versus the monotherapies. The impact of 
treatment on the relationships between time-averaged 
disease activity (TA-DAS28(CRP)) and changes in JE/JSN 
and associations of JE/JSN with the disability index of 
the health assessment questionnaire (HAQ-DI) at 
baseline and weeks 52 and 104 were assessed through 
non-parametric approaches of analysis of variance and 
quantile regression. JE/JSN association with employment 
status was evaluated at baseline and weeks 52 and 104 
through logistic regression. 
Results Increasing tertiles of TA-DAS28(CRP) were 
associated with JE and JSN progression in the 
monotherapy groups, a phenomenon largely absent in 
ADA+MTX-treated patients. Although JSN was not 
associated with HAQ-DI at baseline, it was at 52 and 
104 weeks. In contrast, JE was not associated with 
HAQ-DI at any time point examined. Odds of being 
employed at baseline, 52 weeks and 104 weeks were 
significantly associated with lower JSN, but not JE, 
scores. 

Conclusions ADA+MTX inhibited both JE and JSN 
progression independently of disease activity. JSN played a 
more prominent role in patient-reported outcomes than JE. 
Preventing the onset or worsening of JSN probably 
represents a critical aspect of effective disease 
management of early rheumatoid arthritis patients. 



INTRODUCTION 

In patients with rheumatoid arthritis (RA), both 
inflammation and joint damage can result in loss 
of physical function. 1 2 Although the portion 
of physical disability that is associated with 
inflammation is generally reversible, the component 



associated with joint damage is thought to be 
largely permanent. 3 Given the tight correlation 
between physical disability and loss of social and 
economic opportunities in patients with RA, 4 treat- 
ment options capable of profoundly interfering with 
joint damage and inflammation would appear to be 
of greater individual and societal value. 

The combination of a tumour necrosis factor 
(TNF) inhibitor and methotrexate reduces the risk 
of joint damage onset or progression and improves 
physical function more effectively than methotrex- 
ate alone. 5-10 These benefits are thought to result 
partly from a more rapid and intense inhibition 
of inflammation with combination therapy than 
with methotrexate alone. However, patients 
treated with combination therapy tend to have 
minimal or no progression of joint damage regard- 
less of inflammatory activity; whereas the level of 
joint damage tends to reflect the extent of inflam- 
mation in methotrexate-treated patients, 11-15 sug- 
gesting that combination therapy may inhibit 
joint damage through mechanisms that are inde- 
pendent of inflammatory activity. Alternatively, 
the TNF cytokine may cause joint damage only 
after it exceeds some threshold that is greater than 
that required to cause inflammation. 16 

Joint damage results from the destruction of 
bone and cartilage, which can be visualised 
through radiography as joint erosion (JE) and joint 
space narrowing (JSN), respectively. While JSN is a 
surrogate marker for loss of cartilage, it may also 
reflect damage to other (soft) tissues causing joint 
dislocation, a phenomenon that is less prevalent 
among patients with early RA. Although JE histor- 
ically has been perceived to be the most critical 
indicator of permanent disability in RA patients, 
recent data suggest that, early in the disease 
process, JSN may be the more important predictor 
of irreversible physical disability, as measured by 
the residual score on the disability index of the 
health assessment questionnaire (HAQ-DI) in 
patients whose disease is in remission. 17 18 

In the present analysis, we evaluated the 
joint-protective effects of three different therapies, 
the combination of adalimumab plus methotrexate 
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(ADA+MTX), adalimumab monotherapy and methotrexate 
monotherapy, on JE and JSN as a function of inflammatory 
activity using data from a randomised, controlled trial of 
methotrexate-naive patients with early RA. 9 The relationships 
between JE or JSN and physical function and employment 
status were also evaluated. 

METHODS 
Study design 

Data from patients enrolled in the PREMIER trial 9 were used 
for all analyses. PREMIER was a 2-year, active-controlled, 
double-blind study of methotrexate-naive patients with early, 
progressive RA, in which patients were randomly assigned to 
the following treatment groups: combination treatment with 
subcutaneous adalimumab (40 mg every other week) and oral 
methotrexate (titrated to 20 mg/week by week 8, as tolerated), 
adalimumab monotherapy, or methotrexate monotherapy. 
Employment outcomes were assessed in a large subset of 
patients who participated in the DE032 companion study. 19 All 
patients provided written, informed consent, and the study 
protocols and informed consent forms were approved by the 
local institutional review boards or independent ethics commit- 
tees at participating sites. The studies were conducted in 
accordance with the principles of the Declaration of Helsinki 
and good clinical practice. 

Patient characteristics 

Adults aged 18 years and older with an RA diagnosis, as 
defined by the 1987-revised American College of Rheumatology 
criteria, 20 were eligible for enrolment. Patients must have satis- 
fied the following inclusion criteria: disease duration less than 
3 years, eight or more swollen joints (out of 66 assessed), 10 or 
more tender joints (out of 68 assessed), either an erythrocyte 
sedimentation rate greater than 28 mm/h or C-reactive protein 
(CRP) concentration of 1.5 mg/dl or greater and either rheuma- 
toid factor positivity or at least one JE. Patients were excluded 
if they had received previous treatment with methotrexate, 
cyclophosphamide, ciclosporin, azathioprine, more than two 
other disease-modifying antirheumatic drugs, or prednisone 
equivalent greater than 10 mg/day within 30 days of screening. 

Clinical, radiographic, functional and employment 
assessments 

The 28-joint disease activity score with CRP (DAS28(CRP), 
range 0-10; hereafter referred to as DAS28) was used to 
monitor disease activity. 21 DAS28 was calculated at baseline 
and regular intervals to week 104. A time-averaged DAS28 
(TA-DAS28) was calculated in order to control for intergroup 
differences in speed of responses and longitudinal fluctuations 
in inflammation. To obtain TA-DAS28, areas under the curve 
were determined for all time intervals of available DAS28 
values from baseline to 52 or 104 weeks for individual patients. 
Values were summed and divided by the total time interval. 
The distribution of TA-DAS28 values for all patients was then 
divided into tertiles at each assessment point. Radiographs of 
the hands and feet were taken at baseline and weeks 52 and 
104. Two readers, blinded to patient and sequence, scored radio- 
graphs individually for bone erosion (JE, range 0-230) and JSN 
(range 0-168) using a modified form of the Sharp scoring 
method (modified total Sharp score; mTSS) 6 22-24 Physical 
function was evaluated using the HAQ-DI at baseline, week 52 
and week 104. 25 Employment status (either employed or 
unemployed) was collected at baseline and at weeks 52 and 



104. At each time point, a patient was asked if there was a 
change in employment status from the previous visit. 

Statistical analysis 

Descriptive analyses of changes in disease activity included 
observed data from patients who completed 52 or 104 weeks of 
treatment, had one or more post-baseline DAS28 and under- 
went radiography at baseline and weeks 52 or 104. Analyses of 
the relationships between HAQ-DI and JE or JSN included 
observed data from patients with available HAQ-DI, radio- 
graphic data and DAS28 at baseline, week 52, or week 104. 
Analysis of the relationships between employment status and 
JE or JSN included observed data from patients with available 
employment status, radiographic data and HAQ-DI at baseline, 
week 52, or week 104. 

Overall mean changes from baseline in DAS28 were calcu- 
lated at weeks 52 and 104 for the analysis population by treat- 
ment group. At weeks 52 and 104, the associations between 
TA-DAS28 tertiles and changes from baseline in JE and JSN 
were compared for patients who received ADA+MTX combin- 
ation therapy, adalimumab monotherapy, or methotrexate 
monotherapy between and within treatment groups using an 
analysis of variance on the van der Waerden normal scores. 2 

The relationships between HAQ-DI and JE or JSN at base- 
line, week 52 and week 104 were evaluated using quantile 
(non-parametric) regression models. Each model evaluated the 
relationships between HAQ-DI and either concurrent JE or JSN 
as independent variables after covariate adjustment for concur- 
rent DAS28 and baseline disease duration, age and sex. 

The relationships between employment status and JE or JSN 
at baseline, week 52 and week 104 were evaluated using logistic 
regression models with covariate adjustment for concurrent 
HAQ-DI and baseline disease duration, age and sex. The rela- 
tionship between baseline JE or JSN and baseline employment 
status was further evaluated by calculating tertiles of JE or JSN 
and determining the percentages of patients in each tertile who 
were employed at baseline; differences across JE or JSN tertiles 
were evaluated through % 2 . 

RESULTS 

Relationship between disease activity and changes 
in joint damage 

Of the 799 patients originally randomly assigned in PREMIER, 
638 (including 229 of 268, 205 of 274 and 204 of 257 patients 
randomly assigned to receive ADA+MTX, adalimumab and 
methotrexate, respectively) had one or more post-baseline 
DAS28 and underwent radiography at baseline and week 52 
and/or week 104. No significant differences between treatment 
groups were detected in the baseline demographics and disease 
characteristics for the patients included in this analysis (table 1). 
As would be expected for a patient population with short 
disease duration, baseline radiographic scores were generally low. 

Following 52 and 104 weeks of treatment, patients receiving 
ADA+MTX combination therapy had greater mean reductions 
from baseline in DAS28 (-3.6 and -3.8, respectively) than 
patients receiving adalimumab monotherapy (-2.8 and -3.1, 
respectively) or methotrexate monotherapy (-2.8 and -3.1, 
respectively). This pattern of treatment responses was evident 
at week 2 and maintained throughout the 104-week study 
(data not shown). 

The between-group differences in DAS28 response resulted in 
different distributions of patients across the TA-DAS28 tertiles 
between the combination and monotherapy treatment groups: 
approximately half of the patients receiving combination 
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Table 1 Baseline demographics and disease characteristics of 
patients included in analyses of PREMIER* 



Baseline characteristic 




ADA+MTX 


ADA 

/m one I 


MTX 


Age (years) 




51.9±14.0 


51.9±12.9 


52.8±13.3 


Female, n (%) 




162 (70.7) 


156 (76.1) 


153 (75.0) 


Race (white), n (%) 




218 (95.2) 


193 (94.1) 


191 (93.6) 


Disease duration (years) 




0.7±0.8 


0.7±0.8 


0.8+0.9 


Rheumatoid factor positive, n 


%) 


187 (83.9) 


179 (88.6) 


172 (86.0) 


Previous DMARD use, n (%) 




72 (31.4) 


69 (33.7) 


61 (29.9) 


Baseline corticosteroid use, n 


(%) 


82 (35.8) 


74 (36.1) 


68 (33.3) 


SJC (66) 




21.3±11.5 


21.7±10.4 


22.2±12.0 


TJC (68) 




30.5±14.4 


32.5±13.7 


32.0±14.2 


DAS28(CRP) 




6.3±0.9 


6.3±0.9 


6.3±0.9 


HAQ-DI 




1.5±0.6 


1.6±0.6 


1.5±0.7 


CRP (mg/dl) 




4.0±4.2 


3.8±3.6 


4.0±4.1 


mTSS 




18.7±20.6 


18.9±18.8 


22.2±22.5 


JE 




11.4±12.8 


11.5±11.4 


13.8±13.7 


JSN 




7.3±9.4 


7.4±8.8 


8.4±10.8 


Employed, n (%)t 




109 (60.2) 


88 (52.1) 


99 (58.2) 



All values are mean±SD, unless otherwise indicated. 

"Includes data from patients who completed 52 and/or 104 weeks of treatment, had 
at least one post-baseline DAS28(CRP), and underwent radiography at baseline and 
week 52 and/or 104. 

tA total of 181, 169 and 170 patients from the ADA+MTX, ADA, and MTX groups, 
respectively, had employment data at baseline. 
ADA, adalimumab; CRP C-reactive protein; DMARD, disease-modifying 
antirheumatic drug; DAS28, 28-joint disease activity score; HAQ-DI, disability index 
of the health assessment questionnaire; JE, joint erosion; JSN, joint space 
narrowing; MTX, methotrexate; mTSS, modified total Sharp score; SJC, swollen 
joint count; TJC, tender joint count. 

therapy were in the lowest TA-DAS28 tertile, while patients 
receiving either adalimumab or methotrexate monotherapy 
were clustered in the higher TA-DAS28 tertiles (see n and 
percentage in each treatment group over time presented in 
figures 1 and 2). 

The relationships between TA-DAS28 tertiles and changes in 
JE or JSN were different between treatment groups. In the 
methotrexate and adalimumab monotherapy groups, radio- 
graphic progression (both JE and JSN) increased significantly 
(p<0.02) with increasing disease activity (figures 1 and 2 and 
table 2), although at several time points the increases in JE and 
JSN of adalimumab monotherapy were smaller than were 
observed with methotrexate monotherapy a result that was 
more pronounced for the middle DAS28 tertiles of JE (figure 1). 
In contrast, in the ADA+MTX group, the relationship between 
radiographic progression and disease activity was generally 
abrogated (p>0.06). Indeed, there was less overall progression 
of both JE and JSN compared with methotrexate monotherapy. 
Interestingly, the link between progression and disease activity 
was less apparent for JSN than for JE in ADA+MTX-treated 
patients. Within each treatment group, the relationships 
between TA-DAS28 and changes in JE and JSN were generally 
similar across both time intervals. 

Relationship between JE or JSN and physical function 

A total of 765 patients from PREMIER had available HAQ-DI, 
radiographic data and DAS28 at baseline, week 52, or week 
104. In quantile regression models, age, female sex and disease 
activity (DAS28) generally were all positively associated with 
physical function (HAQ-DI) (table 3), consistent with previous 
reports. 27 28 Disease duration was not associated with HAQ-DI 
scores at any time. JE and JSN differed in their relationships 
with physical function: while JE scores were not associated 



with HAQ-DI at any of the time points examined, JSN scores 
were positively associated with HAQ-DI scores at both 52 and 
104 weeks (table 3). The relationship between JSN and 
HAQ-DI was less evident at baseline, presumably due to either 
the dominating effect of disease activity or the level of baseline 
damage in this population not meeting the threshold required 
to observe an effect on physical function. Treatment effect, 
baseline steroid use and osteoarthritis status did not appear to 
impact HAQ-DI scores additionally (data not shown). 

Relationship between JE or JSN and employment 

Of the 664 patients originally enrolled in the study of employ- 
ment outcomes, 649 (98%) had available employment status at 
baseline. Being younger, male and having less disability were 
associated with being employed at baseline and weeks 52 and 
104; shorter disease duration was associated with being 
employed at baseline but not at the later time points (data not 
shown). While the presence of JE did not convey a significant 
impact on employment status at any time point evaluated, 
small, but statistically significant, associations were found 
between JSN scores and being employed at baseline (OR 0.97, 
p=.02) and weeks 52 (OR 0.97, p=.007) and 104 (OR 0.98, 
p=.04) (figure 3A). When baseline employment status was 
assessed solely by baseline levels of JE or JSN, the percentages 
of employed patients generally decreased with increasing base- 
line values of JE or JSN, although the relationship was more 
apparent for JSN (p=0.02 vs p<0.001 for the overall differences 
among JE and JSN tertiles, respectively; figures 3B,C). 
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-2 J 



□ ADA+MTX. N=228 
■ ADA. N=205 

□ MTX, N=203 



<3.1 3.1-S4.3 >4.3 TA-DAS28(CRP) Tertiles 

113(50) 74(32) 41 (18) ADA+MTX ' 

50 (24) 74 (36) 81 (40) ADA 

41 (20) 80 (39) 82 (40) MTX 



■ ADA+MTX, N=202 

■ ADA. N- 166 
□ MTX, IM=171 




34(20) 
34(20) 



68 (34) 
67 (40) 
64(37) 



>3.7 TA-DAS28(CRP) Tertiles 

34(17) ADA+MTX 



65 (39) 
73 (43) 



ADA 
MTX 



n (%) 



Figure 1 Changes in joint erosion (JE) by time-averaged 28-joint 
disease activity score (TA-DAS28(C-reactive protein (CRP))) tertiles. 
Changes in JE are shown over 52 weeks (A) and 104 weeks (B) by 
tertiles of TA-DAS28(CRP). *p<.0.05 for treatment group difference 
compared with methotrexate (MTX) monotherapy; **p<0.01; 
***p<0.001. Figures show the median (solid line), mean (dotted line) 
and IQR (bars). ADA, adalimumab. 
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Table 2 The relationship between TA-DAS28(CRP) tertiles and 
changes in radiographic scores 



<3.1 

113(50) 
50 (24) 
41 (20) 



3.1 - £4.3 

74 (32) 
74 (36) 
80 (39) 




>4.3 TA-DAS28(CRP) Tertiles 

41 (18) ADA+MTX ' 

81 (40) ADA n (%) 

82 (40) MTX 



O ADA+MTX, N=202 
■ ADA. N=166 
□ MTX, N=171 



100 (50) 
34 (20) 
34 (20) 



2.7 - S3.7 



68 (34) 
67 (40) 
64 (37) 



T A-DAS28(CRP) Tertiles 

34(17) ADA+MTX ' 
65 (39) ADA n (%) 

73 (43) MTX 



Figure 2 Changes in joint space narrowing (JSN) by time-averaged 
28-joint disease activity score (TA-DAS28(C-reactive protein (CRP))) 
tertiles. Changes in JSN are shown over 52 weeks (A) and 104 weeks 
(B) by tertiles of TA-DAS28(CRP). **p<0.01 for treatment group 
difference compared with methotrexate (MTX) monotherapy; 
***p<0.001. Figures show the median (solid line), mean (dotted line) 
and IQR (bars). ADA, adalimumab. 

DISCUSSION 

The hallmarks of RA — inflammation, damage to bone and car- 
tilage, and physical disability — are thought to be interrelated 
processes that often progress rapidly following disease onset. 
Treatment with the combination of a TNF inhibitor and 
methotrexate often limits, or even prevents, joint damage in 
patients who may lack an otherwise measurable clinical 
response. 11-15 Our results further refine the understanding of 



52 Weeks 




104 Weeks 




Median (TA-DAS28 


P 


Median (TA-DAS28 


P 


Outcome (CRP) T1/T2/T3)* 


Valuet 


(CRP) T1/T2/T3)* 


Valuet 


Change in JE 








AriA n nn/n nn/n nn 
AUA U.UU/U.UU/U.UU 


U.Uu 


n nn/n oc/n nn 
U.UU/U.Zo/U.UU 


U.O I 


+MTX 








ADA 0.00/0.25/0.50 


<0.001 


0.25/0.50/1 .00 


<0.001 


MTX 0.00/1 .50/2.00 


0.01 


0.00/0.75/2.50 


<0.001 


Change in JSN 








ADA 0.00/0.00/0.00 


0.63 


0.00/0.00/0.25 


0.14 


+MTX 








ADA 0.00/0.00/1.00 


<0.001 


0.00/0.00/1 .00 


<0.001 


MTX 0.00/0.00/0.75 


0.02 


0.00/0.50/1 .00 


0.02 


*Tertiles originate from figures 1 and 2. 



tp Value from the analysis of variance on the van der Waerden normal scores is to 
test for equivalence across tertiles. Median values across the tertiles are indicative 
of trends. 

ADA, adalimumab; CRP, C-reactive protein; JE, joint erosion; JSN, joint space 
narrowing; MTX, methotrexate; TA-DAS28(CRP), time averaged 28-joint disease 
activity score with C-reactive protein; T1, fertile 1; T2, tertile 2; T3, fertile 3. 



this clinical and functional benefit by demonstrating that ADA 
+MTX protects against JE and JSN onset or worsening; both 
of these benefits are also largely independent of the therapeutic 
effect on inflammatory activity. 

Earlier analyses have not evaluated the individual effects of 
anti-TNF plus methotrexate on JE and JSN progression in 
response to disease activity. 11-15 These findings reveal that both 
JE and JSN increase consistently with increasing disease activ- 
ity in patients treated with methotrexate monotherapy. 
Interestingly, a similar trend in JE and JSN increase in relation 
to disease activity is seen with adalimumab monotherapy. 
However, a recent analysis suggests that adalimumab provides 
better joint protection than methotrexate in individual joints 
with pre-existing damage, irrespective of the presence of syno- 
vitis. 29 Importantly, ADA+MTX reduces the progression of 
both JE and JSN in a manner that is independent of disease 
activity. Interestingly the relationship between disease activity 
and JSN progression appeared less prevalent than with JE pro- 
gression, suggesting that ADA+MTX may have even stronger 
inhibitory effects on JSN progression than on JE progression, 



Table 3 Quantile (median) regression analysis of HAQ-DI scores at three time points 


Effect 


Baseline 




52 Weeks 




104 Weeks 




Coefficient (95% CI) 


p Value 


Coefficient (95% CI) 


p Value 


Coefficient (95% CI) 


p Value 


Model including JE 


N=765 




N=581 




N=511 




Age 


0.009 (0.006 to 0.013) 


<0.001 


0.004 (0.001 to 0.007) 


0.01 


0.005 (0.002 to 0.008) 


0.002 


Female 


0.272 (0.176 to 0.368) 


<0.001 


0.084 (0.003 to 0.166) 


0.04 


0.063 (-0.017 to 0.143) 


0.12 


DAS28(CRP) 


0.371 (0.317 to 0.426) 


<0.001 


0.296 (0.256 to 0.336) 


<0.001 


0.302 (0.263 to 0.341) 


<0.001 


JE 


-0.001 (-0.005 to 0.004) 


0.79 


-0.000 (-0.004 to 0.004) 


0.96 


-0.001 (-0.003 to 0.002) 


0.63 


Duration of RA (years) 


-0.031 (-0.075 to 0.013) 


0.17 


0.003 (-0.045 to 0.050) 


0.92 


0.033 (-0.014 to 0.079) 


0.17 


Model including JSN 


N=765 




N=581 




N=511 




Age 


0.009 (0.005 to 0.012) 


<0.001 


0.004 (0.001 to 0.007) 


0.01 


0.004 (0.001 to 0.007) 


0.01 


Female 


0.252 (0.155 to 0.351) 


<0.001 


0.108 (0.032 to 0.185) 


0.006 


0.051 (-0.026 to 0.127) 


0.19 


DAS28(CRP) 


0.369 (0.312 to 0.425) 


<0.001 


0.284 (0.241 to 0.326) 


<0.001 


0.281 (0.240 to 0.322) 


<0.001 


JSN 


0.003 (-0.003 to 0.008) 


0.33 


0.006 (0.001 to 0.011) 


0.03 


0.005 (0.000 to 0.011) 


0.046 


Duration of RA (years) 


-0.040 (-0.088 to 0.009) 


0.11 


-0.006 (-0.053 to 0.042) 


0.81 


0.008 (-0.038 to 0.055) 


0.73 



CRR C-reactive protein; DAS28, 28-joint disease activity score; HAQ-DI, disability index of the health assessment questionnaire; JE, joint erosion; JSN, joint space narrowing; 
RA, rheumatoid arthritis. 
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despite persistent inflammation. Alternatively, the threshold of 
TNF required to elicit JSN may be higher than that required to 
cause erosive damage. This novel finding on the abrogation of 
effects of disease activity on JSN by combination therapy with 
ADA+MTX appears to be of particular importance in light of 
recent observations that JSN may affect physical function more 
profoundly than bony joint damage. 17 Indeed, the present ana- 
lysis expands these findings by demonstrating that in early RA 
patients progression of JSN, but not JE, is not only significantly 
associated with loss of physical function, but that JSN progres- 
sion also has an adverse effect on employment status not seen 
with JE progression, even at this early stage of disease. 

A positive association between physical function and joint 
damage has been documented in advanced RA. 27 28 30 Less 




104 Weeks 



B.) 80 

o 
>. 
o 

| 40- 

LLI 

ss 

20- 



No! Employed Employed 

Odds Ratios (95% CI) 



59.0 




<5 
215 



5-<12.5 
205 



>12.5 
220 



JE Tertiles 
n 



c.) 



80 



I 
o 

|- 40 



20 




<2 
200 



2 - <7.5 
226 



>7.5 
214 



JSN Tertiles 
n 



Figure 3 Relationship between radiographic measures and 
employment status. (A) Logistic regression analysis of the relationship 
between joint erosion (JE) or joint space narrowing (JSN) and 
employment status at baseline, 52 weeks and 104 weeks. Percentages 
of patients who were employed at baseline within each baseline JE (A) 
or JSN (B) tertile. 



consideration has been given to this relationship in early RA 
patients, although increasing joint damage and longer disease 
duration have been linked to irreversible physical disability. 3 In 
a study of patients with advanced RA, joint damage was asso- 
ciated with HAQ-DI after adjustment for age, sex, DAS28, 
CRP, disease duration and treatment type. 28 A similar set of 
covariates was evaluated in this analysis. No relationship 
between JSN and HAQ-DI was apparent at baseline; however, 
JSN and HAQ-DI were associated following both 52 and 
104 weeks of treatment. It is possible that baseline disease 
activity masked the relationship between JSN and HAQ-DI, 
and this relationship only became discernible once treatment 
reduced disease activity sufficiently. Alternatively, the inability 
to detect this relationship at baseline may have reflected the 
short duration of disease in these patients, as an impact on 
physical function may require a threshold of accrued damage 
not yet achieved at baseline. In addition, an earlier analysis 
from PREMIER identified no relationship between concurrent 
values of the mTSS and HAQ-DI, but a change in the mTSS 
was significantly associated with HAQ-DI, 31 suggesting that 
progression of joint damage may be more predictive of future 
function than existing damage in early RA. The consistency of 
the relationships reported across the evaluated 2-year period 
suggests that these results may be extrapolated to patients 
with a longer duration of disease than those included in this 
study. Indeed, the observed coefficients, although indicative of 
a weak association, are consistent with those obtained from 
longitudinal analyses of patients with more advanced 
disease. 28 30 They also indicate that subtle progression of JSN 
in patients with aggressive forms of the disease, if left 
unchecked, may lead to long-term disability. 17 

Although previous results are suggestive of an interconnected 
association between joint damage, physical function and 



employment status, 



the relative contribution of JE and 



JSN progression to employment status has not yet been evalu- 
ated. Our data indicate that progression of JSN plays a more 
prominent role than JE in determining employment status. 
Patients with RA frequently lose their jobs early in the course 
of the disease, with 20-30% experiencing permanent work dis- 
ability during the first 2-3 years after diagnosis. 34 These data 
indicate that early control of JSN progression is important not 
only to protect patients' physical functioning but to help them 
maintain the lifestyle they had before RA diagnosis. A similar 
association with reduced physical function and job impairment 
is observed in patients with osteoarthritis; 35 however, there is 
no evidence that existing osteoarthritis independently impacted 
JE or JSN progression or HAQ-DI scores in this database. 

Several limitations must temper the interpretation of the 
results of this study. Although the radiographic endpoints used 
are widely reported and validated, they remain surrogate mea- 
sures that rely on visual representation and interpretation of 
joint damage and can be subject to error and bias. Furthermore, 
as JSN is not a direct measure of cartilage damage, surrounding 
tissues may also be damaged, and the JSN measurement tech- 
nique cannot determine the relative contributions of these 
tissues. Still, such contribution is less likely at this early stage 
of disease. The joints analysed for JE and JSN also offer limita- 
tions. Larger joints, such as joints of the knee, may impact 
physical function and employability to a greater extent than 
the joints of the hands, wrist and feet that are scored for JE 
and JSN, and an examination into grip strength in relation to 
these patient-reported outcomes may have produced greater 
correlations. However, it is important to note that this study 
included patients with an average disease duration of less than 
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1 year; therefore, finding a statistically significant association 
between these variables at this early stage of RA portends a 
high risk of a much larger consequence if damage were allowed 
to accrue over longer periods. Differences in patient disconti- 
nuations over time represent a further limitation. Still, the 
observed differences between treatment groups may have been 
more pronounced had rates of discontinuation been comparable 
across treatment groups. Finally, the post-hoc nature of 
these analyses should be considered to be hypothesis generating 
and require confirmation in other databases of patients with 
early RA. 

CONCLUSIONS 

In this population with early, progressive RA, JSN progression 
was associated with impairment in physical function and work 
status throughout 2 years of treatment, but JE progression was 
not. Because of the clinical implications of JSN progression for 
disability and work impairment, protection from the onset or 
worsening of JSN should be an important factor when choos- 
ing between therapeutic modalities. Combination therapy with 
ADA+MTX suppresses JE and JSN progression and does so in 
a manner independent of clinical disease activity. 
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